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TOM TAT
Nghién ctru nay trinh bay két qua khao séat hiéu qua tang thé oxi héa khtr ctia nuwédce
¢ khoang d6 méan (0 — 30%o) ctia hé théng vi bot khi (MBs) “kiéu méi”, duoc bd tri
t6 hop gitra cach tao MBs bang bom 4p luc (1,5 kg/cm?) st dung dau phun F-BT50,
két hop siéu am cong sudt (100w) chon loc tan s& (28 kHz) (JETEK_JUS01-26
©Huetronics, Viét Nam) va c6 su bd sung H202 (0 — 10 mg/L). Thong qua sy do dac
ky thé oxi hoa khit (ORP), ham lwong oxi hoa tan (DO) va nhiét d6 (°C) ctuia cac
mau nude theo thoi gian, cho thay ré“mg dd mén ting sé€ thiic day nhanh hon qua
trinh bao hoa DO va ORP trong nuwdc, dudi sy oxi hoa cua hé MBs. Ngoai ra, siéu
am cdng sudt va H202 bo sung da rat ngén dang ké thoi gian oxi nuwdc dat trang
thai bao hoa DO va ¢6 gia tri ORP phu hop cho sinh véat thuy sinh. Cac két qua
nghién cttu 1a c6 y nghia trong linh vuc xtt ly nuwde cap, ddc biét la cdp cho hoat
dong nudi trong thay san.

T khéa: DO, ORP, siéu am cong suat, vi bot khi, xtx ly nudec.

1. MO PAU

O Viét Nam, nhiéu ngudn nudc cdp phuc vu hoat déng san xudt, nudi trong
thily san, da va dang c6 ddu hiéu 6 nhiém vi sinh vat gay bénh, cac chit dinh dudng
(N, P), kim loai ddc va cac chat huu co khoé phan hay sinh hoc [1, 2]. Pon ct, trong linh
viee nudi trong thuy san trén bo nhu cau thay nhiéu nuwdce cho cac ao nudi thuy san
khién viéc xt Iy nuée thai va nwdc cdp thuc hién khong day du [3], dan dén cac mam
bénh, chat httu co, dinh duwdng, chat khang sinh, kim loai doc luén hién httu trong ca
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nguon nuwdc cap va nudc thai, gy ap luc 1on cho hoat dong san xuat va bao vé moi
treong [1-3].

Xt ly nhanh chéng, an toan d6i véi cdc ngudn nuwde cap va nudc thai ludn nhan
duoc sy quan tdm ctia cong dong va cac nha nghién ctru cong nghé xtt Iy nudc. Mdi tac
nhan gay 6 nhiém nudc déu cé cac gidi phap xt ly phi hop, cé thé két hop hodc tach
biét nhau. Diém dang cha y trong sd cac giai phap ludn c6 méat cac qua trinh oxi hda
bac cao (advanced oxidation processes), dyta trén sy hinh thanh tac nhan hydroxyl (-OH)
c6 thé xtt ly hiéu qua nhiéu loai tac nhan gay 6 nhiém nudc, trong d6 cd ca vi sinh vat
gay bénh [4], amoni [5], chat htu co bén viing va cac chat khang sinh [6]. Tuy nhién,
phan 16n cac qua trinh oxi héa chat 6 nhiém trong moi tredong nuwde phu thudc vao cac
phan tng oxi héa boi cac hda chat trong moi treong axit (vi du: Fenton, quang-Fenton,
Fe/TiO2); hda chat oxi héa manh KMnOs, chlorin ¢ nhuoc diém tao ra san phdm phu
nguy hai; dya trén nén oxi héa ctia khi ozone duwgc tao ra boi thiét bi dat tien va kho
duy tri néng do cao trong thoi gian dai. Mot tdc nhan oxi héa thong dung khac 1a H202
(hydrogen peroxide), c6 tinh oxi héa kha manh (1,77 V), dwgc ting dung nhiéu trong
xt ly nudc va nude thai do tinh than thién moi treong (khong tao san pham 6 nhiém
tht cdp) [7]. Nhuoc diém cta H20:2 la kém bén viing trong nudc, han ché phan tan
nhanh trong nuéc 6 qui mo6 16n, dan dén khé xac dinh litu H0: can thiét nén ton
nhiéu luong st dung. Do d6, viéc phat trién ky thuat oxi héa nuwdc than thién moi
treong, hiéu qua nhanh, kinh té va dé str dung la mot nhu cau rat thiét thuc.

Microbubbles (MBs) con dugc goi la cac vi bot khi véi duong kinh dudi vai
tram micromet [8]. C6 nhiéu ky thuat tao MBs [8, 9]; thong thuong c6 thé tao bang cach
khuay tron tdc dd cao; béng bom ap luc cao két hgp véi cac dang dau phun dugc thiét
ké& dic biét theo hiéu ting venturi, bang phuwong phéap dién héa hoc, hodc bang ki thuat
phat séng siéu am chon loc tan s6 va cong suat phat. Mdi giai phap ky thuat déu co
thach thttc cong nghé riéng. Hién nay, cong nghé MBs da va dang dwoc tng dung
trong nhiéu linh vuc cong nghé moi treong nudce [9] boi cac tinh chat hda-ly ndi bat
ctia MBs, vi du nhu stt dung MBs trong phuong phap tuyén noi nham loai bo mot s&
chat 6 nhiém trong nudc [10]. Do c6 kich thude rat bé, van tdc dang ctia cdc MBs nho
hon nhiéu so véi cac bot khi thong thwong, nho d6 c6 kha nang ton tai trong nuwdce voi
thoi gian lau hon, hiéu qua lam sach cao hon [8-9]. MBs v¢i duong kinh khoang 30 pm
c6 kha nang ton tai trong nudc trong mot khoang thoi gian dai (trén 100 gio), cap vi bot
khi nanomet c¢é thé duy tri trong nuwede vai thang [9]. Ap suat noi cia MBs ti 1& nghich
v6i kich thude cua ching, MBs ¢6 ap suat ndi rat 16n va c¢6 kha nang tang cuong su
trao d6i oxy trong nudc [8]. MBs tich dién am va cé dién tich bé mat tiép xtc gitra chat
long — chat khi 16n, tang ceong kha nang van chuyén chat, hdp phu vat ly cing nhu
thuic day cac phan ting hoéa hoc [9].
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Trong nghién cttu nay, hé thong oxi héa nudc dua trén ky thuat MBs “kiéu
méi” duoc bd tri t8 hop gitta cach tao MBs bang bom 4p luc (1,5 kg/cm?) st dung dau
phun F-BT50 (Nhat Ban), két hop siéu am cong suat (100w) chon loc tan sd (28 kHz)
(JETEK_JUS01-26 ©Huetronics, Vigt Nam) va c6 sy b6 sung H20:2. Hiéu qua qua trinh oxi
héa nudc ctia hé thong dwoc khao sat, danh gia bdi anh huong cua cac yéu t6 anh
huong (d0 mudi, s c6 mat cua siéu am cong suat va nong dé6 H20: b4 sung), thong
qua cac dir liéu chat lwong nuwdc, bao gom: thé oxi hda khir (ORP), ham luwong oxi hoa
tan (DO) va nhiét d6 (°C) theo thoi gian. Ttr d6 giodi thiéu tiém nang tng dung ctia cong
nghé nay trong linh vic xtr ly nuede.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Chuan bi mau nuwdc

Mau nuéc duge chudn bi cho cac thi nghiém 18y tir nguén nudc may sach, tai
voi nudc thudc phong thi nghiém Moi treong co so, Treong Dai hoc Khoa hoc, Dai hoc
Hué. Ngudn nudc sach dwgce cap boi Cong ty Huewaco. Theo két qua kiém nghiém
thang 6 va thang 7 ndm 2022 (triing vdi thoi gian thi nghiém) d6i véi mau nuwdc sach nha
mdy Quang T& 1 (http://huewaco.com.vn/Default.aspx?cid=354&vid=2575), ngudn
nudc sach c¢d 17 chi tiéu dat tiéu chuan &n udéng cua B6 Y t€ QCVN 01-1:2018/BTY.
Nuwoc khong c¢é mui vi la, clo dw tw do 0,5 — 0,6 mg/L, dd duc 0,08 — 0,09 NTU, pH 7,2 - 7,3,
TDS 30 mg/L, COD 0,24 mg/L, Coliform va Coliform chiu nhi¢t (<1 CFU/100 mL), mau sdc
(<5 Pt-Co), N-amoni 0,01 mg/L, N-nitrite 0,002 — 0,003 mg/L, N-nitrate 0,3 — 0,5 mg/L, clorua
11-12 mg/L, d¢ cieng 20 — 22 mg-CaCOs/L, Mn 0,004 mg/L, Fe 0,02 mg/L, Al 0,09 mg/L [11].

Mau nudc thi nghiém cé nhiét d¢ (22 — 24 °C) duoc cho vao thung 50 L va suc
khi hon 24 gi¢ ¢ nhiét do phong (24 - 26 °C) dé€ loai bo hoan toan clo du. Clo du trong
nudc may sé duoc kiém tra bang bang phuong phap do quang st dung N,N-diethyl-p-
phenylenediamine véi may do (H1701, HANNA, Romania) dé€ dam bao hoan toan
bang khong. B6 sung mudi NaCl (tinh khiét > 99,5%) dé dat cac 6 man mong mudn
(0%o, 5%o, 10%o, 20%0 va 30%o) va b6 sung lwgng duw Na2SOs (tinh khiét > 98%) 0,5 gam
cho 1,0 L nie6c @& dam bao DO trong nude bang 0 mg/L. Gia tri ORP ctia cac mau nudc
sau khi bd sung cac hoéa chat (bit dau cho cac thi nghiém) 1a 121 + 11 mV (n =5).

2.2. BG tri hé thong oxi héa nuwéce bang ki thuat tich hop vi bot khi, siéu am va H.0:

Hé thong oxi hda nudc duoc b tri ¢ Hinh 1. Cac hop phéan chinh cua hé thdng
bao gom: thung chira nudc may sach da khtr clo du va oxi hoa tan, ct phan tng lam
bang nhua acrylic trong sudt véi tong thé tich 17,6 L (D x H=19,2 cm x 61 cm), may
bom nudc (AP 4500, cong sudt 50 W), dau phun bot khi F-BT50 (Nhat Ban), 4p k& (hiéu
chinh 6n dinh ¢ ap luc 1,5 kg/cm?); diéu chinh luu lwong khi (RK- 1250, KOFLOC Co.,
Ltd., Nhat Ban, van hanh 6n dinh ¢ mutc 1,0 L/phat), dau horn phat siéu am (tang so 28
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kHz), by nguon phat siéu am (JUS01-26, Jetek ©Huetronics, Viét Nam), may do oxi hoa
tan DO TOX 999 (khoang do 0 - 19,99 mg/L, d0 chinh xac + 0,01 mg/L) va nhiét o, may
do ORP (Milwaukee Mw-500, khoang do +1000 mV, d¢ chinh xac + 5 mV), may chup
anh va tinh thoi gian va cac hda chat NaCl, Na:SOs va H20..

Mbi khao sat, cot phan Gng, cac ong dan sé duwoc vé sinh ky va duoc khoi dong
dé stc rtra 02 [an béng 10 - 12 L mau. Thi nghiém khao sat sau do, 15,0 L mau nude
(nhiét d¢: 22 — 24 °C) da duwoc chudn bi trede d6 & thung chira sé duoc d6 vao hé thong
cot phan tng dén vach mirc. Bom nudc (luu luong 50 L/phut, cot 4p 7,5 m) dwgc bat,
diéu ap véi ap luc (1,5 kg/cm?) va tao vi bot khi thong qua dau phun F-BT50 (khoang
40 L-nudc/phut dugce van chuyén qua dau phun). Mdy phat siéu am dwgc bat déi voi
cac khao nghiém c6 mat ctia song siéu am cong suat. D6i véi ky thuat oxi hda nuwde cd
bd sung thém H202 (0 — 10 mg/L), dung dich H20: (30% w/w, Merck) duoc stt dung dé
pha loang dén dung dich H:02 (0,3%) bang nuwdc cat nhiét d6 phong, dinh leong cho
vao c6c va dan cham vao hé théng qua 6ng dan (khi/long) ctia dau phun F-BT50. Méi
thi nghiém dwoc ldp lai 2 — 3 Tan, va ghi nhan sy thay d6i cia DO, ORP va nhiét do
nude. Két qua ctia cac thi nghiém sé dugc tinh todn va xtt Iy bang Microsoft Excel.

-
Vi bot khi,
Siéuam
cbng sudt

1. Thung nuéc da khir clo dw va oxi hoa tan;
w 2. Cot phan ung; 3. may bom nuéc; 4. dau
phun bot khi F-BT50; 5. &p ké; 6. diéu chinh
Iy lugng khi; 7. Déu horn phét siéu &m; 8.
B6 nguén phét siéu am; 9. My do DO, nhiét
dé va ORP; 10. Chira NaCl va H,0, 11.
Chup anh va tinh thoi gian

Hinh 1. B3 tri thi nghiém tidng thé oxi héa ctia nudc bang k' thuat tich hop MBs, siéu am cong

suat va H20..

3. KET QUA VA THAO LUAN
3.1. Kich thuéc MBs va anh huéng d6 man dén qua trinh oxi héa nwéc cia MBs

Bom nuéc c6 luu lwgng 50 L/phat véi ap lwc hiéu chinh (1,5 kg/cm?) va qua dau
phun E-BT50 (khoang 40 L-nudc/phit). O diéu kién nay dam bao cho sy tao thanh ctia
MBs c6 kich thidc nho hon 30 um, theo huéng dan ctia nha san xuat (https://ultimate-

trading.tokyo/menu/584532). Khao nghiém, do dac ctia chiing t6i bang thiét bi (laser

light scattering particle size distribution analyzer, mdy phan tich phan bo'kich thwdc hat tin xa
dnh sing laser, Horiba LA-920) v6i qua trinh tao MBs ¢ diéu kién trén véi nudc may sach
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0 Dai hoc Yamaguchi — Nhat Ban, v6i nhiét d nudc 23,0 °C va 35,5 °C da kiém ching
d@ liéu kich thudc MBs, voi 100% MBs ¢6 cap hat nho hon 15 um (23,0 °C) va nhé hon
22,5 um (35,5 °C).

Anh huwong ciia 40 man dén qua trinh oxi héa nudc cua MBs duoc thuc hién
bf?mg cach bd sung mudi NaCl dén dat cac & man: 0%o, 5%o, 10%o, 20%0 va 30%., bo
sung Na:SOs du so véi nghién ctu trude day [12] d& dam bao DO trong nude bang 0
mg/L ngay trudc khi thuc hién cac khao sat. Két qua do gia tri ORP ctia cdc mau nuée
trude (tai voi nudce cap), nudce sau khi suc khi dudi du luong clo (> 24 h) va sau khi bd
sung cac hda chat (bat dau cho cac thi nghiém) lan luot 1a 330 - 640 mV (n =9), 270 + 20
mV (n=6)val2l+11 mV (n=>5). Sy bién ddong manh vé chi s6 ORP ctia nwdc may dau
vao, diéu nay dwoc ly giai do ngudn nudc may Huewaco sach, véi cac ddc trung 6 muc
2.1, chita clo duw ty do bién ddng trong pham vi chuan cdp nudc an toan (0,2 - 1,0
mg/L) d€ kiém soat mam bénh. Két qua nghién cttu ctia Sam Van Haute va cng sy
(2019) cting da xac dinh su twong quan thuén, chdc ché gitra chi s6 ORP va clo du ty do
(< 5 mg/L) & trong mdi treong nuwdce [13]. Qua trinh suc khi dudi clo ty do va khixt DO
bang Na:SOs du da lam giam gia tri ORP hon nhiéu lan so véi gia tri nude cap ban dau.

Két qua khao sat su thay d6i gia tri DO va nhiét d6 (Hinh 2.1.A), gia tri ORP
(Hinh 2.1.B) cho thdy d0 mén tang thtc ddy nhanh hon qua trinh bao hoa DO va ORP
trong nudc dudi su oxi hda ctia hé vi bot khi MBs. Nhiét do tang déu (23 °C — 31 °C)
theo thoi gian khao sat (0 — 30 phut). Voi lwong Na:2SOs du so véi nghién cttu trudc day
[12], & &6 man 20%. - 30%. hé thong oxi hoa chi can thoi gian van hanh MBs 7,5 phat dé
dat trang thai bao hoa DO (~ 7,5 mg/L) va ORP (210~230 mV). Tuy nhién, chi mat 3 -5
phat d€ DO trong mdi treong nudc man (dd mdn > 5%. tdng nhanh tir 0 dén trang thai
bao hoa), trong khi dé can hon 15 phat dé méi truong nudc khong cd6 dd man gia tang
leong DO 1én 7,0 mg/L.
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Hinh 2.1. Anh huodng d6 man (0%o - 30%o0) dén hiéu qua oxi hdéa nwdc: DO (Hinh 2.1.A) va ORP
(Hinh 2.1.B) cta hé théng vi bot khi (dp lwc 1,5 kg/cm?, ddu phun F-BT50, liu liwgng nwée 40 Liphiit,
luew lwong khi 1,0 L/phiit).

Trong thuc t€, mudi NaCl va cac loai mudi Na khac thuong cé mét trong cac
nguodn nudc cdp va nuwdc thai, nhat 1a trong cac hoat dong san xuat va nudi trong thay
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san ven bién. Vé mat ly thuyét, viéc bo sung mudi cé thé 1am gia tang hiéu qua oxi hoa
cua MBs, thong qua sy thay d6i dién tich bé mdt ctia cac MBs va lam gia tang sy twong
tac, phan tng gitta cac MBs [8]. Mot s6 nghién cttu cho thay suw ¢6 mat cia mudi NaCl
con lam giam kich thudc cua MBs [8] do d6 lam tang mat d MBs trong hé phan tng,
qua d6 lam gia tang nhanh chéng DO va ORP cua nudc. Két qua khao sat ciing cho
thdy sy gia ting ctia nhiét do nuwdc theo thoi gian van hanh ciing sé la yéu td anh
hudng dén su hoa tan DO va ORP trong nudc.

Céac nguodn nudc cdp phuc vy nudi trong thuy san lo mén trén bo, nhu nuoi tom
thé, nuoi ca trén bo, do ddc trung bom nudce tir cac mach ngam ven bién c6 dau hiéu 6
nhiém httu co, dinh dudng nén nuéc cdp da phan c6 gia tri ORP thap (< 150 mV), tham
chi & mttc gan bang 0 mV. Day 1a két qua do truc tiép cta ching t6i, do nhiéu lan &
mot s6 nguon nude cdp ven bién phuc vu nudi thuly san ¢ Thira Thién Hué. Gia tri ORP
thdp 1a dién hinh cho cadc moi truong khir thi€u oxi hoa tan va/hodc chita nhiéu chat 6
nhiém. Méc du ORP 1a thong s6 chat lwong nuwdc ¢d nhiéu y nghia khoa hoc, do dac
nhanh, twong quan chdc ché dén nhiéu thong s chat luong nuwde khac nhw DO, hop
chat hitu co, kim loai dang tan hay cac mam vi sinh gy bénh. Song dén nay chi so
ORP con chwa dugc dua vao lam thong sd gidm sat ctia cac tiéu chudn cdp nudc an
toan cho san xuét va nudi trong thay san. Gia tri ORP phu hgp cho cac su séng cta
sinh vat thuay sinh thwong giao dong ttt 200 — 350 mV.

3.2. Anh hudng H>02dén qua trinh oxi hda nwéc ciia MBs

H:0: la tac nhan oxi héa kha manh (1,77 V) duoc tiing dung nhiéu trong x ly
nudc do tinh than thién méi treong (khong tao san phdm 6 nhiém thit cap) [7]. Trong
khao sat nay, dung dich H20: (30% w/w, Merck) duoc st dung dé€ pha loang dén dung
dich H202 (0,3%), dinh lIwong cho vao cSc va dan cham vao hé théng qua 6ng dan
(khi/long) ctia dau phun F-BT50 d€ dat cac mirc nong do H20: khao sat (0 — 10 mg/L).
That vay, sy ¢ mat cia H202 da thac ddy nhanh qua trinh oxi héa nudc ctia hé MBs,
thé hién rd ngay ca diéu kién moi truong nuwdc ngot (dd mén = 0%.) (Hinh 2.2.A) va gia
tri ORP cua nudc nhanh chong dat miec 200 mV d6i véi sy ¢6 méat cta nong do H02 >
3,0 mg/L. Cung ¢ mtc bd sung H202 3,0 mg/L, d6i véi nuwdc cd dd man (> 5%o), gid tri
ORP dwgc cai thién ro rét (220 — 245 mV) sau 15 phat van hanh hé MBs.

Céac két qua nghién cttu nay, rat cé ¥ nghia trong rat ngén thoi gian oxi hda
nudc cua hé MBs béng cach bo sung liéu luwong thich hop H20:, nhat la d6i véi cac
nguodn nudc cap ven bo cho cac muc dich phat trién nudi thuy san lo méan, ¢ chat
leong nuedc kém (ORP < 100 mV). Sy van hanh hé MBs vdi thoi gian luru trén 15 phut
dé€ duy tri mirc oxi hda > 220 mV, la mét khuyén nghi dang tin cay dé tién hanh xay
dung cac hé tién xit Iy nude cap nudi thiy san bang phuong phap oxi héa st dung
MBs. Qua giai phap MBs va b6 sung H20:, ching ta c6 thé nhanh chdng nang thé oxi
héa nude 1én mirc (> 200 mV), mitc ma cac vi sinh vat, sinh vat nudi (cd, tdm) co thé
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sinh trieong va phat trién. Do d6, sé tiét kiém duoc dién tich dat d& xt Iy nudc bang cac
ao léng loc, suc khi, dao nudce bf?mg quat thong thwong.

(A) 280 ®MNB 5 phit AMNB 15 phut # MNB 30 phit (B) 280 ®MNB 5 phit AMNB 15 phit +MNB 30 phut
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Hinh 2.2. Anh huong ctia nong &6 H202 b sung (0 — 10 mg/L) & &6 man 0%, (Hinh 2.2. A) va
H20:2 bd sung (3,0 mg/L) & dd man (0%o — 30%o) (Hinh 2.2.B) dén hiéu qua oxi hoa nudc cua hé
thdng MNB (dp lwc 1,5 kg/cm?, didu phun F-BT50, lwu lwgng nuwée 40 Liphiit, luu lwong khi 1,0
L/phiit). Cac gia tri biéu dién 1a trung binh ctaa 03 Ian do.

3.3. Anh hudng siéu 4m cong suit dén qua trinh oxi hda nudc caia MBs

O Viét Nam, ing dung cdng nghé siéu am cong sudt d& xit Iy nwdc con kha méi
mé. Nguyén nhan chinh la cac thiét bi siéu am cong suat co thiét ké phtrc tap, nhat la
bd phan bién tr phat song siéu am, va gia thanh dat do6 nén thiét bi siéu am thuong
duoc ché tao phuc vu cac tng dung cé gia tri kinh t€ cao nhu han, tdy rtra, tong hop
vat liéu hay chiét tach. O tinh Thita Thién Hué, Viét Nam, cac chuyén gia ctia Cong ty
Huetronics va cac nha khoa hoc 6 Truong dai hoc Khoa hoc — Dai hoc Hué€ da nghién
ctu va ché tao thanh cong thiét bi, bién ti siéu dm cong suat kiéu hoi tu trén nén tang
bién ti Lagevin — Conic booster va dau horn titan. Diém ddc biét la bién t&r siéu am
cong sudt kiéu hoi tu co tan sd cong hwong 28 kHz, dang song sin, vdi tréd khang rat
thap (vai Ohm) [14] nén c6 thé hoat ddng & cong suat cao.

Vé ly thuyét, ky thuat phat song siéu am chon loc tan s6 va cong sudt phat 1én
cac bot khi ¢ thé nhanh chéng gia tang hiéu qua hinh thanh MBs. Trong nghién cttu
nay, st dung thiét bi siéu am cong suét cao (tang s 28 kHz, bién tir Lagevin — Conic
booster va dau horn titan), by ngudn phat siéu am (JUS01-26, Jetek ©Huetronics, Viét
Nam) dén qua trinh oxi héa nudc ctia MBs cho thay: sy ¢6 mét cta siéu am cong sudt
rat ngan rat dang ké thoi gian bao hoa DO (Hinh 2.3.A), va thoi gian ting gi4 tri ORP
Hinh 2.3.B), cua tat ca khao nghiém. Tuy nhién, sy c6 mdt cia séng siéu dm cong sudt
nay khong lam gia tang dang ké gia tri ORP ctia nudc. Két qua nghién ctru nay that su
¢ ¥ nghia trong rat ngan thoi gian oxi hda nuwdc. D€ tang hiéu qua oxi héa nudc vé
mat gid tri do ORP c6 thé khao nghiém tich hop véi cac hé tac nhan oxi hda khac nhu
dién hda, hay MBs- Ozone.
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Hinh 2.3. Anh hudng cua siéu am cdng suadt & 46 man (0%o — 30%o) (Hinh 2.3.A) va & dd man
(0%0 — 30%0) c6 bd sung H20:2 (3,0 mg/L) (Hinh 2.3.B) dén hiéu qua oxi héa nudc cua hé thong
MNB (dp lwec 1,5 kg/em?, didu phun F-BT50, liru lwong nwdc 40 L/phiit, lwu lirong khi 1,0 L/phiit).

4. KET LUAN

Hé thong oxi hoa nudc dua trén ki thuat MBs (kich thuwdc < 22,5 um) cho hiéu
qua oxi héa nudc (DO ban dau 0 mg/L, ORP 121 + 11 mV) dat lai trang thai bao hoa DO
sau thoi gian > 20 phuat d6i voi nwde ngot (d6 méan 0%o.). Hiéu qua oxi héa nude dugc
cai thién ro rét doi véi moi treong nudc lg man. Sy c6 mat cua H20: da thuc day
nhanh qua trinh oxi héa nwéc cua hé MBs. Dién hinh muic b6 sung H202 3,0 mg/L,
nudc c6 do man (> 5%o), gia tri ORP ctia nwdc dwoc cai thién rat ro rét (220 — 245 mV)
sau 15 phut van hanh hé MBs. St dung thiét bi siéu am cong suat cao (28 kHz), (JUS01-
26, Jetek ©Huetronics, Viet Nam) da rut ngé'm dang ké thoi gian bao hoa DO va thoi
gian tang gia tri ORP. Cac giai phap oxi hda nidc nay 1a rat cé y nghia trong thuc tién
xt 1y nude cdp (vi du: nuéi trong thiy san) qui mo 16n, do thoi gian lwu nuwde it nén sé
tiet kiém dwoc dién tich dat dé xu 1y nude bfing cac ao léng loc, suc khi, dao nuée bf?mg
quat thong thuong. D&i véi thuc tién mong mudn nhanh chéng dat ORP nudc & miic
cao (300 - 750 mV), giai phap ky thuat MBs can tich hgp vdi cac qua trinh oxi hda bac
cao khac nhu dién hda, hay MBs- Ozone.

LOI CAM ON

Nghién cttu nay xin cam on Dai hoc Hu€ da tai tro kinh phi thudc dé tai DPHH
2021-01-82, xin cam on Cong ty Huetronics da hd trg thiét bi nghién ctru Siéu am cong
suat, va Dai hoc Yamaguchi — Nhat Ban da cung cap mot sd di liéu vé vi bot khi.
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Khdo sdt ting thé oxi hda khir clia nwéc bang kij thudt tich hop vi bot khi, siéu dm va H20:

IMPROVING THE OXIDATION REDOX POTENTIAL OF WATER BY
INTEGRATING TECHNOLOGY OF MICROBUBLES, ULTRASONIC AND H:0:
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*Email: levantuan@hueuni.edu.vn
ABSTRACT

This study examined the efficiency of improving the oxidation redox potential
(ORP) of water (salinity range: 0 - 30%o) using a "new type" microbubble (MBs)
system. The designed oxidation — system is arranged in the combination of MBs
(pressure 1.5 kg/cm?) using F-BT50 nozzle, ultrasound (frequency 28 kHz, power
100w) (JETEK_JUS01-26 ©Huetronics, Vietnam) and H20: adding with difference
doses. Through careful measurement of ORP, dissolved oxygen (DO) and
temperature (°C) of water samples over retention time, it was shown that increased
salinity accelerated the saturation process (significantly improving DO and ORP
values). In addition, ultrasound and H>O: adding are significantly shortened the
time to reach DO saturation and a suitable ORP value for aquatic organisms. The
research results are meaningful in the field of water treatment, especially for

aquaculture.

Keywords: DO, ORP, ultrasonic, microbubles, water treatment.
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